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Abstract 
Sudanese white cheese is the most popular cheese in Sudan, manufactured 
from raw milk (cow’s milk) by traditional methods. The primary source of 
contamination of this cheese is the raw milk itself and other sources. The 
aim of this study was to evaluate the microbial quality of the Sudanese white 
semi-hard cheese in Khartoum State.The study was conducted on (36) 
samples purchased from groceries and Shops from Khartoum, Omdurman 
and Khartoum Bhary locality and they were collected and analyzed from 
October 2017 to January 2018. The samples were placed in sterile container, 
refrigerated and  transported  to  the  Nationalpublic  Healthlaboratory and  
microbial  tests were Conducted to detect Coliforms, Escherichia coli, 
Staphylococcus aureusand  Salmonella  spp  bacteria. The microbiological 
examination were accordance with Sudanese Standards No 310 forSudanese 
Semi-hard white cheese. The Study showed that Escherichia coliwas 
detected in7 samples,  Khartoum  locality  was 1 sample - 14.3 % , 
Omdurman locality was 4 samples-57.1 % and Khartoum bhary locality was  
2 sample -  28.6 %. There was no significant difference between the three 
locality P= o.29. Staphylococcus  aureus was detected in 13 samples, 
Khartoum  localitywas 1 sample - 7.7 %,  Omdurman  locality  was 4 
sample- 30.8 %  and  Khartoum bhary locality was 8 sample – 61.5% 
therefore there was significant  difference  between  the  three  localities,  P 
= 0.012. The results of the analysis showed that the coliforms was within 
range of microbiological limits (102- 103) while Salmonella spp not detected 
in all samples (36). In general there was significant difference between the 
three localities, and most not comply samples was from Khartoum Bhary 
locality.     
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 ملخص  البحث
 
نع من اللبن الخام (لبن صودان ويسوداني من أشهر أنواع الأجبان في السيعتبر الجبن الأبيض ال
هو اللبن الخام وبعض للتلوث في الجبن الأبيض  سدر الرئيصالأبقار) بالطرق التقليدية. يعتبر الم
الأبيض شبه الصلب هو تقييم جودة الجبن السودانى الدراسة هذه الهدف من ادر الأخرى. صالم
عينة  تم  شراؤها  من الأسواق  )36(أجريت الدراسة على عدد الخرطوم.  ميكروبيافى ولاية
 كتوبرجمعها  وتحليلها فى الفترة من ا ، أمدرمان   والخرطوم  بحرى  وتم البقالات من الخرطومو 
القومى   للمعملمبردةنقلها ويات معقمة وتم  العينات فى حا وضعت .2017يناير  الى 2017
 كوليفورمالبكتيريا عن ات الميكروبيولوجية للكشف الأختبار  عليها وأجريت العامةللصحة 
 succocolyhpatSالذهبية، العنقودية iloc aihcirehcsE القولونية، الإشريكية smrofiloC
للحدود  106رقم القياسية السودانية  وفقا للمواصفة pps  allenomlaSالسالمونيلا و  suerua
) 2( عن  وجودكشفت  نتائج  العينات  الصلب. السودانى  الأبيض  شبه كروبيولوجية  للجبن المي
، % 6..0 – محلية  الخرطوم عينة واحدةوجدت فى  الإشريكية  القولونيةعينات ملوثة ببكتيريا 
وبالتالى ليس  %3.27 –بحرى عينتين محلية  الخرطوم و  % 0.21 – عينات . أمدرمانمحلية 
 ببكتيرياملوثة عينة  )60(بينما وجدت  .92.0 = Pبين نتائج المحليات الثلاث  واضح  هناك فرق 
محلية ، %2.2 – محلية  الخرطوم عينة واحدةفى كالأتى  كانت نتائج العينات الذهبيةالعنقودية 
من النتائج  اتضح ،%1.03 -عينات 2محلية الخرطوم  بحرى و   % 2.16 –عينات  . أمدرمان
كذالك كشفت الدراسة عن  .) 210.0 )= pالمحليات الثلاث بين  واضح ما فرق احصائىأن هناك 
ف شبينما لم  تك 01( 3-012)وجودبكتيريا الكوليفورم فى الحدود المسموح بها فى المواصفة القياسية 
بصورة  .الدراسة العينات  التى  أجريت عليهايع  فى جم عن وجود بكتيريا السالمونيلا نتائج التحليل
هناك فرق واضح بين المحليات الثلاث ومعظم العينات غير المطابقة للمواصفة القياسية عامة 
 من محلية الخرطوم بحرى. كانت السودانية
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CHAPTER ONE 
INTRODUCTION 
 
1.1 Cheese benefits 
Cheese is generally considered a safe food because of the physicochemical 
and antagonistic properties of lactic acid bacteria (Choi et al., 2016). Cheese 
is one of the most versatile food suitable for all age groups which can be 
consumed in many different meal occasions (Najafi et al., 2008). It is a 
ready- to- eat dairy product, which is a rich source of protein, vitamins, 
calcium, and phosphorus (Pal et al., 2016). Elowni et al. (2009) reported that 
cheese provides a useful service in extending the shelf life of a valuable 
human food stuff-milk. The most popular type of cheese produced in Sudan 
locally known as Gibna Bayda, It is white pickled cheese made from raw 
milk (cow milk) to which salt (6-20%) has been added (Abdalla and Omer, 
2017). 
Traditionally, this type of cheese have been manufactured by local farmers 
on a small scale for decades using raw milk and traditional techniques passed 
down from generation to generation (Sandra et al., 2013). Commercial 
starter cultures are not used in the production and instead, the cheese maker 
relies on the lactic acid bacteria (LAB) naturally present in the raw 
unpasteurized milk as adventitious contaminants (Sandra et al., 2013). 
Zealand (2009) defines raw milk as “milk which has not been heated beyond 
40°C or undergone any treatment that has an equivalent effect”.  
The primary source of contamination of raw milk cheese is the raw milk 
itself and other sources of contamination are the cheese making environment 
(Heikal et al., 2014) including equipment, personnel or cross contamination 
between finished products and raw materials. During the production of semi-
hard cheeses, some bacteria such as E. coli, Salmonella and S. aureus can 
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grow. During the ripening and storage of semi-hard cheeses, most bacteria 
will decrease in numbers, but Salmonella, E. coli and S. aureus can still be 
detected (Pal et al, 2016). Presence of moulds and yeasts in dairy products is 
undesirable even when found in few numbers as they rapidly grow in the 
product that render it of inferior quality (Aiad, 2013). Pacheco and Galindo 
(2010) reported that the dairy products showed that L. monocytogenes was 
frequently detected in the fresh products made with raw milk. Bintsis and 
Papademas (2002) mentioned that Listeria monocytogenes and E.coli 
O157:H7 might survive and contaminate the ﬁnal product.  
1.2 Rational 
White semi-hard Cheese is one of the important dairy products because it is 
popular, suitable for all age groups and the people consume it every day, also 
many microbiological hazards and food borne illnesses associated with 
consumption of contaminated cheese because it is ready-to eat food and 
serves as an excellent medium for microbes. 
In many shops and groceries in Khartoum State the white semi-hard cheese 
presented for sale under unsuitable hygienic conditions. 
1.3  Objectives of the study 
1.3.1 General   objective    
To assess microbiological contamination of white semi-hard local cheese in 
Khartoum State. 
1.3.2 Specific objectives of this study  
1. To evaluate the microbial quality of white semi-hard cheese that 
presented for sale and wither it complying with the Sudanese standards. 
2. To detect and enumerate the coliforms, Staph aureus, Escherichia coli 
and Salmonella spp bacteria. 
3. To compare between the three study areas (Khartoum, Omdurman and 
Khartoum Bhary) in contamination of white semi-hard cheese (that 
presented for sale). 
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CHAPTER TWO 
LITERATURE REVIEW 
 
2.1 Description 
Sudanese white cheeses are semi-hard to soft-ripened cheeses. The body has 
a white to yellowish color and compact texture. Suitable for slicing, with 
none to few mechanical openings and preserved in brine until delivered to 
consumer. (Sudanese standard, 2013).Ripened cheese is cheese which is not 
ready for consumption shortly after manufacture but which must be held for 
such time, at such temperature and under such other conditions as will result 
in the necessary biochemical and physical changes characterizing the cheese 
in question (Codex, 2011). White-brined cheeses are matured for long 
periods in brine, and thus the dominant micro ﬂora make a signiﬁcant 
contribution to the maturation process and, to a degree, regulate the quality 
of the ﬁnal product (Sandra et al., 2013). 
White-brined cheeses also known as white-pickled cheeses (Bintsis and 
papademas,2002), generally consumed fresh or matured for a period of 
several months (Elowni et al., 2009) and the shelf life of the Sudanese white 
semi-hard cheese is three months (Sudanese standard, 2013). 
2.2 Essential Composition and Quality Factors 
2.2.1 Raw materials 
Milk  
2.2.2 Permitted Ingredients 
a) Starter culture: Starter culture of harmless lactic acid or flavor producing 
bacteria and cultures of other harmless microorganisms (Codex, 2011), 
the use of Starterculture leads to the inhibition of growth of undesirable 
bacteria, improved whey drainage, production of characteristic flavors and 
aromas and controlled acid development and also aids the action of rennet 
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by reducing pH (Najafi et al., 2008). Cheese making in Sudan without the 
use of starter culture (Abdalla and Omer, 2017). 
b) Safe and suitable enzymes.  
c) Sodium chloride: Salt has three major function in cheese. It acts as 
preservative, contributes direct to flavor, and a source of dietary sodium 
(Guinee, 2004). Together with the desired pH, activity and redox potential, 
salt assists in cheese preservation by minimizing spoilage and preventing 
the growth of pathogens (Guinee, 2004).The level and time of salting also 
has a major influence on pH changes within the cheese. (Zealand, 2009).   
d) Potable water.  
2.3 Major Steps in the Traditional manufacture of white cheese in Sudan 
The procedure of manufacturing white cheese in different areas in the 
country is similar with slight variations. It is carried out by collection of milk 
from producers or sellers in iron or plastic barrels, salting the milk at the rate 
of 5-20%but in winter, milk is heated to 38-40°C prior to salting. Rennet 
tablets (1 tablet/45 L milk) are dissolved in tap water and added to milk, the 
mixture is left undisturbed for 5–6 h until coagulation occurs (Hammad, 
2013). The curd is then cut and transferred to moulds lined with cheese cloth 
and pressed overnight to drain whey which is collected to be used later for 
preservation. The curd is removed from the moulds, cut into small cubes and 
preserved in the whey in tins sealed with soldering or in plastic barrels tightly 
covered to prevent oxidation (Abdalla and Omer, 2017). Figure 2.1 shows 
Overview of major steps in the Traditional manufacture of white cheese 
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Figure 2.1: Overview of major steps in the Traditional  
manufacture of white cheese (Hamad, 2013) 
 
2.4 Microbes in raw milk cheese 
Microorganisms are important in raw milk cheeses for three principle 
reasons (Pacheco and Galindo, 2010): 
1- Lactic Acid Bacteria (LAB) and other microorganisms may contribute in 
the preservation of milk and in the production of desirable flavor and 
physical characteristics.  
2- Pathogens or their toxins may constitute health hazards. 
3- Spoilage microorganisms or their metabolites may cause spoilage. 
Raw milk 
 
 
 
 
 
 
 
 
 
 
Acidification and coagulation 
 
Drainage of whey 
Pressing 
Brine Salting 
Distribution / retail /consumer 
 
Ripening / Maturation 
 
Packaging   
- Sodium  chloride 
- Rennet   
Drainage of whey 
Cutting of curd 
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2.5 Lactic Acid Bacteria 
LAB forms a natural group of Gram-positive, non - motile, non-spore 
forming, rods and coccus-shaped organisms that ferment  carbohydrates  and  
higher  alcohols  to  form chiefly  lactic  acid  (Pacheco andGalindo,2010).  
2.6 Contaminants in Cheese 
Ready- to - eat food products are consumed without any treatment between 
final production step and consumption (Pal et al., 2016). Cheeses are ready-
to-eat food, and the products prepared by artisanal process are susceptible to 
microbial contamination (Yamanaka et al., 2016). 
Cheeses as ready - to - eat food should be considered as a potential source of 
foodborne pathogens (Pal et al. , 2016),  high water activity and low acidity 
as well as improper sanitation that is common route for pathogenic bacteria 
to contaminate the cheese during cheese-making process  (Choi et al. ,2016). 
2.7 Microbial Pathogens 
2.7.1 Coliforms bacteria 
Coliforms are Gram negative, facultative anaerobic, rod shaped bacteria, 
which belong to the family Enterobacteriacea (Pal et al., 2016). 
Coliforms bacteria infect cheeses through various sources the animal skin, 
the air in the barn, the cleanness of the containers used (Alper and Nesrin, 
2013).  Coliforms are microbial indicators for hygiene in food processing 
and they might be influenced by factors like the quality of raw materials, 
failure during processing and they are easily destroyed by heat and they 
usually cannot survive the heat treatment (Yamanaka et al., 2016). 
2.7.2 L. monocytogenes 
L.monocytogenes is a Gram positive rod, non-capsulate, non-spore forming, 
weakly motile or non - motile .It is also the causal agent of human Listeriosis 
an atypical foodborne disease (Cheesbrough, 1991). 
a) Habitat: It is widespread in nature and has been isolated from soil, dust, 
food products for humans-both of animal and vegetable origin, feed, 
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water, and sewage, and it can be carried by almost any animal species, 
including asymptomatic humans (Pacheco and Galindo, 2010).    
b) Adaptations of Listeria to the environment: L. monocytogenes is salt 
tolerant bacterium, and may grow at pH 4.5 to 9.6 or at aw values as low 
as 0.92 (Pacheco and Galindo, 2010). L. monocytogenes is capable to 
replicate at refrigeration temperatures, and thus it is of a particular concern 
in products with a long shelf-life (Yamanaka et al., 2016).         
2.7.3 S. aureus 
S. aureus is a Gram-positive cocci, non-motile, non-spore forming 
(Cheesbrough, 1991). Staphylococcal intoxication (staphylococcal food 
poisoning) results from ingestion of enterotoxins, synthesized during growth 
of S. aureus in foods (Pacheco ans Galindo, 2010).  
Habitat: S.aureus found in environment, they form part of normal microbial 
flora of the skin and carried in the nose of 40% of healthy people 
(Cheesbrough, 1991). 
The presence of S.aureus in dairy products is a good indicator of the personal 
hygiene of workers (Aiad, 2013). 
2.7.4 Salmonella spp 
Salmonella spp is a Gram negative, nonsporing, rods, motile, aerobic 
(Cheesbrough, 1991). 
Habitat: The primary habitat of Salmonella spp. is the intestinal tract of 
animals and humans. Salmonella food poisoning results from the ingestion 
of foods containing appropriate strains of this genus in significant numbers.   
Raw milk is an important vehicle for Salmonella causing human infection 
(Pacheco and Galindo, 2010). 
2.7.5 E.coli 
E. coli  it is a Gram negative rod  , non – spore forming  , aerobic  and  
facultative  anaerobic  ferment  lactose  oxidase negative, Most of foodborne 
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outbreaks of E coli   have been associated with the consumption of foods 
contaminated with cattle feces  (Pacheco and Galindo, 2010). 
Habitat: E. coli is commonly present in the intestinal tract of humans and 
animals, and its detection in processed foods is an indication of fecal matter 
contamination. It also indicates the inadequate control of the environment of 
the cheese-processing unit (Cardoso and Marin, 2017). 
2.8 Survival and growth of pathogens 
The rate of survival and/or growth of pathogenic bacteria in cheeses depends 
on the ecological conditions Aw (water activity), pH, salt content, and 
temperature of maturation within the cheese and/or brine. The quality of the 
raw milk, heat treatment of the milk and the salting process-together with the 
storage in brine - are the most important control points for the prevention of 
growth/survival of undesirable micro-organisms during the manufacture of 
white-brined cheeses (Bintsis and Papademas, 2002). 
2.9 World studies in contamination of white cheese 
In Turkey Alper and Nesrin (2013) investigated about Bacterial 
contamination in white cheeses and In the evaluation conducted, found out 
that the specimens contained TAMB at the interval of 5.2 x 104 – 5.68 x 1011 
cfu/g and, in all collected specimens, Coliform group of bacteria and E. coli 
were isolated and the bacterial counts were found to be at the intervals of 1.0 
x 103 – 9.58 x 108 and 1.2 x 102 – 3.6 x 108 cfu/g, respectively. Salmonella 
spp. were detected in 2 specimens and no Pseudomonas spp. and S. aureus 
bacteria were encountered. The Brucella spp. bacteria were not encountered 
in any of the specimens.   
In Barazil Yamanaka et al. (2016) determined the counts of microbial 
contamination indicators, including E. coli and coagulase-positive 
Staphylococci, as well as for evaluating the presence of Listeria 
monocytogenes and Salmonella spp. using bacteriological methods. E. coli 
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was detected in 50.0 % of samples, coagulase-positive Staphylococci in 34.4 
%, and Salmonella spp. in 6.3 % of cheese samples. 
Haddad and Yamani (2017) investigated the hygiene and processing aspects 
and the microbiological quality of soft white cheese produced traditionally 
in Jordan,  and founds S. aureus count ranged between 5-8 log 10 CFU/g 
whereas Salmonella was positive in 25 g in three cheeses samples of Madaba 
and Amman governorates, Also in Egypt - Tanta Heikal et al. (2014) 
assessed the bacteriological quality and safety of traditional white cheese 
made from raw milk  in  local dairy shops and founds Generally, cheeses 
showed high microbial counts reached to 6.80, 4.41 and 4.37 Log cfu / g for 
total aerobe, coliforms and staphylococci respectively. Bacillus cereus and 
Clostridiumperfringens were not detected in any cheese sample, while E. 
coli, Salmonella spp. and S. aureus was found in 26.7%, 6.7% and 6.7% of 
examined cheese samples respectively.  
2. 01  Sudanese Studies in contamination of white cheese 
In Sudan there were many studies on the microbial contamination of 
Sudanese white cheese. Hamad (2013) investigated about   the contamination 
of  white  cheese  by  E.coli bacteria and she did  not  found  the E.coli 
bacteria  in  all  samples, also Abdalla  et  al. (2012 )  studied  about  
microbiological  quality of  white  cheese  during  storage  using  different  
packaging  materials  and  they  found   the cheese samples kept in plastic 
lined with polyethylene bags containers were significantly (P< 0.05) lower 
in TBC, coliforms and yeasts and moulds counts compared to those packed 
into metal tins, plastic non lined containers and metal gallons during the 
storage. Also the maximum level of moulds, yeasts and bacteria were 
reported in cheese stored in plastic and metallic gallon, this increased the risk 
of an earlier deterioration of these samples compared to the other packaging 
materials. S. aureus was detected at day zero as 2.8×105 then it disappeared 
after 60 days storage. Salmonella spp. was detected at zero time and then it 
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disappeared after 60 days of the storage, while Clostridumbotulinum showed 
negative results in all types of packaging.   
Salih et al.(2012)  investigated the microbiological  characteristic  of  white  
cheese  (jibna – beida)  produced  in  Sudan  and they  found  high  count  
total  bacteria  TBC 6.5X105 cfu/ml,  5.5 X 10  cfu/ml  for Coliform  ,  3.5 
x10  cfu/ml  for  Salmonella, 3.7 x103  cfu / ml  for  St. aureus,  1.86 x 105  
cfu  for  Yeast  and  Moulds. 
Elzubeir and Fadlemoula (2011) Investigated the quality  of  imported  and  
locally  produced  processed  cheese in Sudan they  compared  the  collected  
processed  cheese  samples  during  year  2007  and  2008 The highest total 
bacterial and yeast and moulds counts were found in the processed cheese 
samples collected during 2008, whereas the high coliform count was reported 
for the cheese samples collected during 2007 and the lower count was 
estimated in the samples collected during 2008. Moreover, significant 
(p<0.001) variations were found in total bacterial count and yeast and 
Moulds counts of the cheese samples collected between and within the two 
years. Abdalla and Omer (2017) described the quality control of white cheese 
(Gibna bayda) processing in traditional plants. White cheese was 
manufactured using raw cow milk from two areas in North Kordofan (Riash 
and Cazgail), and they found coliform bacteria count was significantly 
(P<0.001) higher in curd before and after pressing (log 7.31 cfu/g and log 
7.30 cfu/g respectively) compared to cheese delivered to the market. Yeasts 
and moulds count   was significantly (P<0.05) higher in curd after pressing 
(log 4.08 cfu/g). Total viable bacteria, S. aureus and lactobacilli counts were 
not significantly affected by the stage of cheese processing.   
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CHAPTER THREE 
MATERIALS AND METHODS 
 
3.1 Study Areas 
a) Khartoum locality. 
b) Omdurman locality. 
c) Khartoum Bhary locality. 
3.2 Sampling 
Thirty sex random samples of white semi hard cheese (traditionally 
processed) were purchased from different places (local markets and 
groceries) in Khartoum (12 samples), Omdurman (12 samples) and 
Khartoum Bhary (12 samples).  
All collected samples were placed in box containing ice bags to suppress 
microbial growth during transportation to the National Public Health 
Laboratory - Food and Water Microbiology Department. The samples were 
kept at 4oc till applying examination. 
3.3 Microbiological Testing 
1- Detection and enumeration of Coliforms - Most probable Number 
technique (ISO, 2006). 
2- Detection of Escherichia coli (Altugo and Bayrak, 2003).  
3- Horizontal method for enumeration of Coagulase-positive 
Staphylococci (ISO, 1999). 
4- Horizontal method for the detection of Salmonella spp (ISO, 2002). 
3.4 Equipment and Materials 
3.4.1 Equipment 
Autoclave (wet sterilization, Oven (dry sterilization, Balance, Laminar - 
Flow Hood, Steamer, Water Bath, Incubator, Thermometer, Microscope, 
Stomacher, Refrigerator. 
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3.4.2 Materials 
Test tubes, Flasks. Bottles with screw caps, Petri dishes sterile (made of 
plastic), Wire loops, Slides, Total - delivery graduated pipets (0.1 ml -10 ml), 
Jars, Sterile bent glass spreaders, Sterile Forceps, Cotton, Gloves, Ethanol 
70 %, Bunsen burner (Flame), Human plasma – Frozen plasma 
3.5 Media 
3.5.1 Selective enrichment medium:  Lauryl sulfate tryptose broth (ISO, 
2006) 
Preparation 
The different components or the dehydrated complete medium were 
dissolved in the water, by heating (ISO, 2006). The media in quantities of 10 
ml Dispensed into tubes of dimensions of approximately 16 mm x 160 mm 
containing Durham tubes in the case of single – strength medium and into 
test tubes of dimension of approximately 20 mm x 200 mm (ISO, 2006). 
Then it were sterilized in an autoclave set at 121oC for15 min the Durham 
tubes shall not contain air bubbles after sterilization (ISO, 2006). 
3.5.2 Confirmation medium: Brilliant green lactose bile broth (ISO, 
2006)  
Preparation 
Dehydrated complete medium were dissolved in water by heating. pH after 
sterilization was 7.2 ± 0.2 at 25oc (ISO, 2006). The media was dispensed in 
quantities of 10 ml into tubes containing Durham tubes (ISO, 2006), and 
sterilized in an autoclave set at 121oc for 15 min. The Durham  tubes  shall  
not  contain  air  bubbles  after  sterilization  (ISO,  2006). 
3.5.3 Ec medium 
Preparation: Eight ml portions was distributed into 16x150 mm test tubes 
containing inverted 10x75 mm fermentation vials. Autoclave 15 min at 
121oc. Final pH 6.9-+ 0.2 (Altugo and Bayrak, 2003). 
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3.5.4 Levine,s Eosin - Methylene Blue (L – EMB) Agar  
3.5.5 Baird-Parker Agar Medium (Base Medium). (ISO, 1999) 
Preparation: The dehydrated complete base were dissolved in the water by 
boiling. the pH so that after sterilization  is 7.2 ± 0.2 at25 ◦C. Then it were 
transferred in quantities of 100 ml to bottles and sterilized for 15 min at 121oc 
(ISO, 1999). 
a) Potassium Tellurite Solution (ISO, 1999) 
Preparation: potassium tellurite was dissolved completely in the water with 
minimal heating and Sterilized by filtration used 0.22 Mm pore size 
membranes (ISO, 1999). 
b) Egg Yolk Emulation (ISO, 1999) 
Preparation: Fresh hen eggs with intact shells was used the eggs was 
cleaned with a brush and a liquid detergent. Rinsed them under running 
water. Then the shells was disinfected by immersing them in ethanol (70 % 
volume fraction) for 30 S and allowed them to dry in the air (ISO, 1999).  
Under  aseptic  conditions, each  egg was broken  and  separated  the  yolk  
from  its  white  by  repeated  transferred  of  the  yolk  from  one  half  of  
the  shell  to  the  other  (ISO, 1999). The yolks was placed  in  sterile  flask  
and  added  four  times  their  volume  of  sterile  water.  The mixture was 
heated in the water bath set at 47ocfor 2h. The supernatant liquid aseptically 
was collected into afresh sterile flask for use (ISO, 1999). 
c) Brain - Heart infusion broth (ISO, 1999) 
Preparation: The dehydrated complete medium was dissolved in the water, 
(ISO, 1999). The pH after sterilization was 7.4 ± 2 at 25 
oC. The medium was 
sterilized for 15 min at 121oc (ISO, 1999). 
3.5.6 Buffered peptone water (ISO, 2002) 
Preparation: The components was dissolved in the water by heating. The 
pH after sterilization was 7.0 ± 0.2   at 25oC. The medium was despised into 
14 
 
bottles of suitable capacity (225 mL) for the test. Then sterilized for 15 min 
the autoclave set at 121oc (ISO, 2002). 
a) Rappaport – Vassiliadis medium Soya (RVS broth) (ISO, 2002) 
Preparation: The components was dissolved in the water by heating to 
about 70oc.  
b) Xylose Lysine Deoxycholate agar (XLD agar) (ISO, 2002) 
Preparation: The dehydrated complete base was dissolved in the water by 
heating with frequent agitation. Until the medium starts to boil (ISO, 2002). 
pH after sterilization was 7.4 ± 0.2 at 25ᵒC. The base was poured to tube.  
Heated with frequent agitation until the medium boils and the agar dissolved. 
The agar plates were prepared (ISO, 2002).   
c) Brilliant Green Agar (BG agar). (ISO, 2002) 
d)Triple Sugar Iron Agar (TSI agar).  (ISO, 2002) 
Preparation: The dehydrated complete medium was dissolved in the water 
by heating. pH after sterilization was 7.4 ± 0.2 at 25oC (ISO, 2002).The 
medium was dispensed into test tubes in quantities of 10 mL. sterilized for 
15 min in the autoclave set at 121oC. then allowed to set in as loping position 
to give abut of depth 2.5 cm to about 5 cm (ISO, 2002).  
e) Urea Agar (base medium) 
Preparation: The urea solution was added under aseptic conditions to the 
base, previously melted and then cooled to 44oC to 47oC (ISO, 2002). The  
complete  medium was dispensed  into  sterile  tubes  in  quantities  of  10 
mL  .And was  allowed to sit in sloping position (ISO, 2002).  
f) α - Na phthol ethanolic Solution 
Preparation: The 1 – naphthol was dissolved in the ethanol (ISO, 2002). 
g) Potassium hydroxide sodium 
Preparation: The potassium hydroxide was dissolved in water (ISO, 2002). 
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h) Tryptone / Tryptophan medium 
Preparation: The components were dissolved in the boiling water. pH after 
sterilization was 7.5 ± 0.2 at 25oC (ISO, 2002). Five ml of the medium was 
dispensed into each of several tubes. Sterilized for 15 min in the autoclave 
set at 121oC (ISO, 2002).  
i) Kovacs reagent (ISO, 2002) 
k) Buffered Phosphate (Altugo and Bayrak, 2003)  
Composition: Potassium Dihydrogen, Orthohosphate, RG, KH2PO4. 
3.6 Safety and Environment  
Hands were washed with disinfectant soap when arrived to the lab and again 
before leaved. Lab coat and disposable gloves was wearied. Working area 
(Laminar Flow Hood) disinfected with 70% ethanol before and after used. 
The bottles and bacterial cultures plates were labeled clearly. Inoculating 
loops, Forceps, Knife, spoons and scissors sterilized by flaming in Bunsen 
burner before laid them down (Roberts and Greenwood, 2008). 
3.7 Analysis Methods 
3.7.1 Horizontal  method  for  the  detection  and  enumeration  of  
Coliforms  -  Most  Probable  Number  technique  (MPN)  (ISO,  2006) 
Ten gram (sample) were weighed and added to 90 mL buffered phosphate 
into sterile stomacher bag blended that to make initial suspension10-.  Ten 
mL from 10-1 were transferred to 90 mL buffered phosphate to make 10-2. 
Ten mL from 10-1 were transferred to  a tube  containing  10 mL  of  double 
– strength  selective  enrichment  medium (LT)  (3 – tubes double strength) 
and 1mL to tube  containing 10ml of single - strength selective enrichment 
medium (LT) (3 – tubes single – strength) then 1mL from 10-2transferredto 
tube containing single- strength (3  tubes single - strength) . (ISO, 2006). The 
tubes of double - strength medium were leaved in the incubator sated at 37oc 
for 24h. The tube of single - strength medium were leaved in the incubator 
37oC for 48 h for gas formation (ISO, 2006). 
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a) Confirmation 
Inoculated with a loop a tube of confirmation medium (10 mL of Brilliant 
green lactose bile broth in tubes) from the incubated tube, then incubated it 
in the incubator set at 37oC for 48 h. A tube in which gas formation is 
observed after 48h is considered as appositive tube (ISO, 2006). 
b) Enumeration by the MPN technique 
A series of tubes of the confirmation medium (BG) were inoculated with the  
cultures from the tubes of double - strength selective enrichment medium,  
and with the cultures from the tubes of single – strength  selective  
enrichment  medium in which gas formation or opacity preventing the 
detection of gas  formation has been noted (ISO,  2006). The  most  probable  
number   of  Coliforms  per  gram  of  sample  calculated  from  the  number  
of  tubes  in  the  new  series  showed  gas  formation.  A table for 
determination of most probable numbers was used (ISO, 2006).  
3.7.2 Presumptive Test for Escherichia coli (E. coli)  
Ten gram (sample) were weighed and added to 90 mL buffered phosphate 
into sterile stomacher bag and putted in stomacher to blended that to make 
initial suspension10-1. Fifty mL  from  10-1were transferred to  50mL  lauryl  
tryptose media  bottle  with  Durham  tube  (Altugo and Bayrak, 2003). The 
bottle was Incubated at 37oc for 48h. The bottle had given rise to opacity 
cloudiness or gaseous emission it was sub cultured to a tube containing a 
liquid selective medium (Ec broth). The tube was incubated at 44ocfor 48 h 
and examined for gas production. The tube of medium had given rise to 
gaseous streaked loop full of  suspension  to  L – EMB  agar  and  incubated  
the plate  (EMB)  at 37oC  for  24h. The plate was examined for typical E. 
coli colonies dark centered with or without metallic sheen. Streaked  the  
selected  colonies  onto  the  surface  of  nutrient  agar plate  which will allow 
well – isolated  colonies (Altugo and Bayrak, 2003 ). 
 
17 
 
a) Biochemical Confirmation (IMVC test) 
b) Indole production 
The tube of tryptone broth was inoculated and incubated 24 h at 37 oC.  tested  
for indole  by  added  0.2 – 0.3 mL Kovac,s  reagent  .  Appearance of red 
Ring is positive test (Altugo & Bayrak, 2003). 
c) Voges - proskauer reactive compounds 
The tube of MR – VP medium was inoculated and incubated 48 h ± 2 h at 
37oC. 1 mL was transferred  to  tube  and  0.6 mL alpha – naphthol  solution 
and 0.2 mL  40%  KOH was added and  shacked  then  a few  crystals  of  
creatine was  added. shacked and let it stand for 2h (Altugo and Bayrak, 
2003) Test is positive  if  eosin pink color develops.   
d) Methyl red - reactive compounds 
MR -VP tube  additional was incubated  48 h  ±  2h  at  37 oC  after  
performing    voges – proskauer  test  then  5  drops  methyl  red  solution 
was  added  to  the  tube. A distinct red color is positive test. Yellow color is 
a negative reaction (Altugo and Bayrak, 2003). 
e) Utilization of Citrate 
The tube  of  koser  citrate  agar was lightly  inoculated and incubated for  48 
h  at  37 oC. blue color is  positive  (Altugo and Bayrak, 2003). Give  IMVC  
patterns  of  + + - -  (Biotybe   1)  or  - + - - (Biotyb 2)  are  considered  to  
be  E .coli, The results are given as the “Presence” or “Absence” of 
presumptive E. coli. 
3.7.3 Horizontal method for the enumeration of coagulase - positive  
Staphylococci (S.aureus) (ISO, 1999) 
a) One mL potassium tellurite and 5mL Egg yolk were added to 100mL 
Baird parker agar medium shacked well and distributed in plates.  Ten gram 
from sample were weighed in stomacher bag and 90 mL buffered phosphate 
were added to make suspension (10-1dilution). One mL of 10-1dilution was 
transferred by sterile pipette to each three agar plates of BP media - 0.3 mL, 
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0.3 mL and 0.4 mL (ISO, 1999). The  inoculum was speared carefully as  
quickly  over  the  surface  of  the  agar  plates (BP media) by used  the  
spreader. Then  the plates were allowed  to  dry  with  their  lids  on   for  
about  15 min  at  laboratory  temperature.  
b) Incubations: The  plates were inverted  and  incubated at37oC for  24 h  
± 2h  then  re – incubated  further  24 h  ± 2h  in  the  incubator. The plates 
were Selected and interpreted after 48 h. Typical  colonies  were  black  or  
grey,  shining  and  convex  and  surrounded  by  a clear  zone  (ISO, 1999). 
The three plates was treated as one in all subsequent and confirmation 
procedures. 
c) Gram stain was done 
d) Confirmation (coagulase test): From  the  surface  of  each  selected  
colony  removed, an  inoculum  with  a sterile wire loop and transferred  to 
a tube of brain heart infusion broth was  incubated  at 37oC  ± 2oC  for 24 h. 
Aseptically  0.5  mL  of  each  culture were added  to  o.5 mL  of  Human  
plasma  and  incubated  at  37oC  for  24 h  (ISO, 1999). The coagulase test 
positive if the volume of clot occupies more than half of the original volume 
of the liquid (ISO, 1999).  
3.7.3 Horizontal method for the detection of Salmonella spp (ISO, 
2002) 
Twenty five g was weighed from sample and added to 225 ml buffered 
peptone water, and incubated the initial suspension at 37oC ± 1oc for 18 h ± 
2h (ISO, 2002). A 0.1 mL of the culture was transferred to 10 mL of 
Rappaport – vassiliadis medium with soya (RVS broth) and incubated at 
41.5oC ± 1oC for 24 h ± 3h. The culture obtained in the RVS broth was 
inoculated by smear loop on the surface of XLD and BG agar medium. Then 
it was incubated at 37oC for 24 h (ISO, 2002).  After incubation for 24 h, the 
plates was examined for typical colonies of Salmonella. Typical colonies of 
Salmonella in XLD agar have black center, red and lightly transparent zone 
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(ISO, 2002). The  selected  colonies was streaked  onto  the  surface  of  pre 
–dried  nutrient  agar  plate which will allowed well – isolated colonies to 
develop. Then the inoculated plates was incubated at 37oC for 24 h (ISO, 
2002). 
Biochemical confirmation 
a) TSI agar: The XLD agar was streaked the slant surface and stabbed the 
butt and incubated at 37oC for 24h (ISO, 2002). Typical Salmonella cultures 
showed alkaline (red) slants and acid (yellow)  butts with gas formation 
(bubbles) and formation of hydrogen sulfide  (blackening of the agar)  (ISO, 
2002).  
b) Urea agar: The urea agar slant surface was streaked and incubated at 37oc 
for 24 h. The positive reaction, splitting of urea liberates ammonia which  
changes the  color  of  phenol  red  to  rose – pink  and  later  to  deep  cerise  
(ISO, 2002). 
c) Medium for voges - proskauer (VP) reaction: Suspected colony was 
suspended with a loop full in a sterile tube containing 3 mL of the VP 
medium and incubated at 37oC for 24 h ± 3 h (ISO, 2002). Two drops of the 
creatine solution, three drops of the ethanolic solution of 1 – naphthol and 
tow drops of the potassium hydroxide solution were added after incubation. 
Each reagents was shacked after addition (ISO, 2002). The formation of a 
pink to bright red color with 15min indicates a positive reaction (ISO, 2002).  
d) Medium for Indole reaction: Inoculated  a tube  containing  5mL  of  the  
Tryptone  medium  with  the  suspected  colony  and  incubated  at  37oc  for  
24 h. After incubation added 1ml of the Kovacs reagent (ISO, 2002).  The 
formation of red – ring indicates appositive reaction. A yellow – brown ring 
indicates a negative reaction (ISO, 2002). 
Serological confirmation 
The detection of the presence of salmonella o- , VI – and H- antigens is tested 
by slide agglutination with appropriate sera, form purecolonies and after auto 
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– agglutinable strains (ISO, 2002). Placed one drop of the saline solution 
onto carefully cleared glass slide – dispersed in the drop by edge of a loop 
part of the colony to be tested in order to obtain ahomogeneous and turbid 
suspension (ISO, 2002). 
3.8 Sudanese standards1428 (2013)  
This study depended on the Sudanese standards (Milk and Dairy Products) 
No 310 for Hard & Semi hard cheese. Table 3.1 shows Microbial limits for 
Hard and semi – Hard cheese SDS 310 
Table 3.1 Microbial limits for Hard and semi – Hard cheese SDS 310 
Item Limit  per  g 
Hard  & Semi hard 
cheese (white 
Sudanese cheese, 
mudaffara cheese  
&  Romano  
cheese) 
TEST N c m M 
Total coliforms 5 2 102 103 
E. coli 5 0 0 0 
Salmonella / 25 g 5 0 0 0 
Coagulase+ve  Staph 5 0 0 0 
Listeria  monocytogenes  5 0 0 0 
n: number of sample units to be analyzed. (Sudanesestandards 1428, 2013). 
m:The level of the microbial limit required to be in the product.  
c: The  maximum  number  of  sample  units  allowed  to  be  given  anumber  greater  than  the  value  of  
m and not reach the value of M.  
M:  Maximum amount of  microbial  limit  should  not  reach  or  exceed  it  in  any  unit  of  n  (Sudanese  
standards 1428 ,  2013). 
 
3.9 Statistic analysis 
The results were analyzed using Statistical Package of Social Science (SPSS) 
version (20). Chi – Square test was used to compare between the localities 
in microbial contamination in semi – hard white cheese. (Confidence level 
95%; P value= 0.05). 
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CHAPTER FOUR 
RESLUTS AND DISCUSSION 
 
The study was carried out in Khartoum state in Oct 2017-jan 2018 conducted 
(36) white semi-hard local cheese collected from three localities (Khartoum, 
Omdurman and Khartoum Bhary) 12 samples from each area and from 
different sites. Coliforms, E. coli, Salmonella and S. aureus detection and 
enumeration were done, and the results was as fellow:  
4.1 Khartoum locality 
Twelve  samples were  collected   from  different  areas  in Khartoum  locality  
out of them;11 samples  were  comply  with  the  Sudanese  Standards  No 
310  and  one  sample  did  not  comply  according  to  Sudanese  Standards. 
Coliforms bacteria detected in five  samples  and  were  found within  range 
of  microbial  limits  (102 - 103)  according  to  Sudanese  Standards  no  310. 
E. coli and S. aureus were detected in one sample while Salmonella spp was 
not detected in all samples [Table 4.1]. 
Table 4.1 The results of samples that were collected from  
Khartoum locality 
Number 
of  
sample 
Coliform  
count  
MPN/g 
E.coli 
P/A 
Salmonella   
/25g A/P 
Coagulase  +ve 
Staph   CFU/g 
Result 
1 0 ND ND 0 Comply 
2 0 ND ND 0 Comply 
3 15 ND ND 0 Comply 
4 0.4 ND ND 0 Comply 
5 0 ND ND 0 Comply 
6 0 ND ND 0 Comply 
7 0.7 ND ND 0 Comply 
8 0 ND ND 0 Comply 
9 2.1 D ND 240000 (2.4x105) Not  Comply 
10 0 ND ND 0 Comply 
11 0 ND ND 0 Comply 
12 0.4 ND ND 0 Comply 
D:  Detected               ND:  Not Detected               P:  Presence                 A :   Absence 
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4.2 Omdurman locality 
There were Twelve  samples collected   from  different  areas  in  Omdurman  
locality  (7)  samples  comply  with  the  Sudanese  Standards  No 310  and 
(5) samples  did  not  comply  according  to  Sudanese  Standards.   
Coliforms bacteria were detected  in  four  samples  and  were  found within 
range of  microbial  limits  (102- 103)  according  to  Sudanese  Standards  no  
310.E. coli and S. aureus were detected in four samples while Salmonella 
spp not detected in all samples (Table 4.2). 
 
Table 4.2 The results of collected samples from Omdurman locality 
Number of  
sample 
Coliforms 
count 
MPN/g 
E.coli 
p/A 
Salmonella  
spp / 25 g 
P/A 
Coagulase  
+vetaph 
cfu / g 
Result 
1 0 ND ND 0 Comply 
2 110 D ND 47000  
(4.7X104) 
Not Comply 
3 0 ND ND 0 Comply 
4 0.4 ND ND 0 Comply 
5 15 D ND 30000 
(3X104) 
Not Comply 
      
6 0 ND ND 0 Comply 
7 24 D ND 66000 
(6.6X104) 
Not Comply 
8 0 ND ND 17 
(1.7X10 ) 
NotComply 
9 0 ND ND 0 Comply 
10 0 D ND 0 Not Comply 
11 0 ND ND 0 Comply 
12 0 ND ND 0 Comply 
ND:  Not Detected                D:  Detected              P: Presence                        A:  Absence 
 
4.3 Khartoum-Bahry locality 
Twelve  samples were  collected   from  different  areas  in  Khartoum - 
Bahry locality  and  there were (4)  samples comply  with  the  Sudanese  
Standards  No 310  and  (8) samples  did  not  comply  according  to  Sudanese  
Standards. Coliforms bacteria were  detected  in  four  samples  and  were  
found within range of  microbial  limits  ( 102   - 103)  according  to  Sudanese  
Standards  NO  310. 
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E. coli was detected in tow samples, S. aureus was detected in eight samples 
and Salmonella spp was not detected in all samples (Table 4.3). 
 
Table 4.3 The results of collected samples from Khartoum- Bahry 
Number of  
samples 
Coliforms  
count 
MPN/g 
E. coli 
P/A 
Salmonella 
/ 25 g 
P/A 
Coagulase 
+veStaph 
cfu/g 
Result 
1 0 ND ND 0 Comply 
2 0 ND ND 28 
(2.8X10) 
Not comply 
3 0 ND ND 80 
(8X10) 
Not comply 
4 9.3 D ND 68700 
(6.8X104) 
Not comply 
5 0 ND ND 0 Comply 
6 4.3 ND ND 0 Comply 
7 0 ND ND 14 
(1.4X10) 
Not comply 
8 0.7 ND ND 19740 
(1.9X104) 
Not comply 
9 1.1 D ND 400 
(4X102) 
Not comply 
10 0 ND ND 0 Comply 
11 0 ND ND 90 
(9X10) 
Not comply 
12 0 ND ND 50 
(5X10) 
Not comply 
ND: Not Detected     D:  Detected     P:  Presence                      A:  Absence 
 
4. 4 E. coli detection in study areas 
The study showed that E. coli was detected in (7) samples, While Omdurman 
locality recorded the most frequency of E. coli. 
The  Chi – square  test  did  not  show  any  significant  differences  between  
the  three  localities  (Khartoum,  Omdurman  and  Khartoum - Bahay ) in 
detection of E. coli. P= 0.29 [Table – 4.4]. 
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Table 4.4 Comparison between the three localities in detection of E. coli 
 
 
 
 
 
 
 
 
 
4. 5 Detection of S. aureus in Semi-hard white cheese in the study areas 
S. aureus was detected in 13 samples of semi- hard white cheese in the three 
localities. Khartoum Bhary recorded the highest frequency ofdetection 8 
(61.5%). 
Chi-square test showed that there was significant difference between the 
three localities in detection of S. aureus. P = 0.012 [Table – 4.5] 
 
Table 4.5 Comparison between the three localities in detection of S. aureus 
 
 
 
 
 
 
 
 
 
 
 
 
4.6 Comparison between the three localities in contamination of white 
semi-hard cheese 
From the results, 14 sample did not comply with Sudanese Standards No 
(310); (8 sample, 57.1%) were from Khartoum Bhary. There was significant 
Locality Detected Not detected 
 Khartoum  
 
1 11 
14.3% 37.9% 
Khartoum Bahry 2 10 
28.6% 34.5% 
Omdurman 4 8 
57.1% 27.6% 
Total 7 
100.0% 
29 
100.0% 
Locality Detected Not detected 
 Khartoum  1 11 
7.7% 47.8% 
Khartoum Bahry 8 4 
61.5% 17.4% 
Omdurman 4 8 
30.8% 34.8% 
Total 13 
100.0% 
23 
100.0% 
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difference between the three localities most not comply samples from 
Khartoum Bhary. P = 0.013 (Table 4.6). 
 
Table 4.6   Comparison between the three localities in contamination of 
white semi - hard cheese 
 
  
Locality  Comply Not Comply 
 Khartoum  11 1 
50% 7.1% 
Khartoum Bahry 4 8 
18.2% 57.1% 
Omdurman 7 5 
31.8% 35.7% 
Total 22 
100.0% 
14 
100.0% 
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DISCUSSION 
 
The present study was designed to evaluate the quality of semi- hard white 
cheese (Gibna byda) that presented for sale in Khartoum state (Khartoum, 
Omdurman and Khartoum Bahry locality). The results of this study showed 
that  the Coliforms bacteria was within range (102- 103) according to the 
Sudanese standards, this was in  agreement  with  those  reported  by Elwoni 
and Hamed (2009) and  differ  from  the  earlier  findings  in  north  Kordofan  
by Abdalla  and omer (2017);  they  found  higher  counts  of  Coliforms  
bacteria in  Riash  area  and  Cazgail, however Warsama et al.(2010)  in  
North  Khartoum  found higher counts of Coliforms bacteria in cheese 
samples collected from groceries and  supermarkets. Moreover Elzubeir and 
Fadlemoula (2011) found higher count in North Khartoum. 
Other studies revealed higher counts  of  coliforms  bacteria:  in  Gibna  baladi 
(Kariem  et al., 2007) in Syria, also in Turkey  (Alper  and Nesrin ,  2013)  
found that Coliforms  was  higher, and in Brazil (Yamanaka et al., 2017) 
found high count of Coliforms. 
The differences in Coliforms count in this research and values reported by 
other researchers may be either due to the variations of the coliforms limits 
between the Standards of each country, or the highest count of Coliforms that 
reported in other researchers may be due to low hygienic practices during 
cheese making and the cheese may be exposed to a faecalborne infection. 
The study showed that E. coli was detected in (7) samples, (Khartoum14.3% 
Omdurman 57.1% and Khartoum – Bahry 28.6%. There was no significant 
differences between the three localities. P= 0.29) 
This results highest than those found by Warsama, et al. (2010), as well as 
those of Hamad (2013) who concluded that no E.coli detected in all cheese 
samples. This results was in agreement with study done by Yamanaka et al. 
(2016) in Brazil as E.coli was detected, and consistent with findings in Egypt 
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that reported by Heikal et al.(2014), and lower than those found in Turkish 
cheese by Alper and Nesrin (2013). 
Presence of E. coli  in  cheese  samples  generally  indicates  direct  or  
indirect contamination  of  the  milk  or  the  product by fecal, during  
processing  or  handling  through the water supply, equipment and 
unhygienic conditions of production. In this study S. aureus was detected in 
13 Semi-hard white cheese sample in the three localities (Khartoum 7.7%, 
Omdurman 30.8%, and Khartoum Bhary 61.5% which showed significant 
difference between the three localities. p = 0.012) ,this was in agreement with 
study done by Abdalla and Omer (2017)in North Kurdufan, and with  the 
study by Haddad  and Yamani (2017) in Jordan, and higher than the results 
that found in Egypt by Heikal et al.(2014), and in Brazil by (yamanaka et al., 
2016). 
The contamination by S.  aureus  may  occur  during  handling , cutting  the  
cheese  in  small  pieces  and  packing in  small  bags  without  brine, 
therefore, the presence of S. aureus is a good indicator of the personal 
hygiene of  workers , also the  use  of  un pasteurized  milk  or  absence  of  
heat  treatment and  poor  hygienic  conditions  during  productions, storage, 
marketing and the lack of  refrigeration. 
Salmonella spp. were not detected in all samples (36), this result was 
consistent  with the  findings of study that conducted in west Darfur by 
Elowni and Hamed, (2009).and disagreed  with Haddad  and Yamani(2017) 
because  they  were detect Salmonella  spp in few samples in Jordan, This 
results differ with study done in Turkey by Alper and Nesrin, (2013) as they 
detected Salmonella spp. in 2 samples; However this results disagreed with 
study done in  Egypt as Salmonella spp was detected by Heikalet al.(2014).It 
seems that the absence of Salmonella spp in all samples of this study due to: 
The  Salmonella  spp  could  not  survive  in  high  salt  concentrations and 
the  pH  is  sufficient  to  cause  the  death  of  Salmonella spp (in the  samples  
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of  this  study  the  pH  was  between  3.85 - 4.55 ) . Salt  and  pH  is  the  
most  important  factors  that  controlling  Salmonella  spp  in  semi - hard  
white  cheese (Bintsis and Papademas, 2002). 
The differences between the analysis results of whit semi - hard cheese 
samples in this research and the values reported by other researchers may be 
either due to the variations of environment (Microclimate), production, 
storage conditions, or sample size or due to the difference in the methods 
applied.  
Conclusions 
This study set out to detect the microbiological contamination of Semi – hard 
white cheese that presented for sale at the markets and groceries in Khartoum 
State, it was observed that out of 36 samples 14 sample were contaminated 
by S.aureus and E. coli, there was significant difference between the three 
localities. Most of not comply samples from Khartoum Bhary locality, while 
the Coliforms bacteria was in the range of microbial limitation (102 – 103), 
and all the  samples (36) were free  from  Salmonella spp. 
Recommendations 
Further research need to examine more closely the links between the 
enumeration of Staph aureus and secretion of enterotoxin that leading to 
poisoning, also more research is required to detection of Listeria 
monocytogens and Yeast and Moulds. 
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Appendices 
 
Pic. 1: Picture shows Coliforms bacteria in BG broth media (positive). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pic. 2: MPN - Table 
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Pic. 3: Picture illustrates the presumptive test of E. coliin lurayl tryptose media (positive) 
 
Pic. 4: Picture shows E. coli inEcherichia coli media (Ecmedia) - positive 
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  Pic. 5: Picture shows E. coli in EMB media  
 
 Pic. 6: Picture shows E. coli in NA agar media 
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Pic. 7: IMVC   test forE. coli in tryptophan water (Indole test) - positive (Red ring)  
  
 
Pic. 8: Picture shows E. coli in citrate  
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Pic. 9: E.coli in VP  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pic. 10: Mr (positivetest) 
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Pic. 11: Picture shows the typical characteristics of  
Staph aureus in Baird Parker media 
 
 
 
 
Pic. 12 :Picture shows Coagulase positive Staph 
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Pic. 13: Picture shows White semi hard cheese presented for sale in Grocery 
 
 
 
 
Pic. 14: Picture shows white semi-hard cheese after packaging in bag 
by worker hands (poor hygiene) 
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